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(b) ????? ????????????????????? 2020? 5? 1???
??????????????????????????










5. ????????5 ? 25 ??????????????????? 3 ??????
? 3 ? 26 ???????????????????????????????7 ?
?????????????????????????????????????10
??????????????????12 ????????????? 88 ????
??36 ???????7 ? 2 ????????????????????????
1
??1? 7 ???????? 1 ?????????????(???????????
??????????????????????????????????????






































??????????????????????? SIR ??? [1]??????????
?????????????????????????????????????????
?????????????????????????????????????????
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?????????????? t?????????????S(t), ?????? I(t), ??




1. ??????????????? t??????????????? β(t)??????
????10????????????????????? 10β(t)?????????
??????





I(t+ 1) = I(t) + β(t)I(t)S(t)− β(t−D)I(t−D)S(t−D),
S(t+ 1) = S(t)− β(t)I(t)S(t)
R(t+ 1) = R(t) + β(t−D)I(t−D)S(t−D).























???? t?????????? P (t)???????? t????????, ??????
??N(S(t− 1)− S(t))???????????????????? 1/C????????
???????????????? 12?????????????????

















????? t???????????????? t??????????? R(t)?, ??










































????????????????????????????? [5]??????? 3? 31
??? 7?????????????????4? 9??? 5? 12?????????? (+

















2. D?? (1? 15?)?????????? I(D). I(1)?? I(D)???????
3. ???????????????? 1/C.
4. ?????????????????????????????W1????????
???????????????W2. ???????????????W1+W2 = 12
??????
5. ????? β(t) (t = 1, 2, . . . , ...) ???????????????????????
????????(i) 3????????????????????????????
??(ii) 3??????????????????????????????????
????. (iii) 4???????????????4? 7?????????????
?????????????????????????? β???????????
(a) β(D) = β0???3????? 4???????? T1??????β(t) = β0??
??β0????????????(?????)
(b) T1??????????????β(t+ 1) = β(t)r1????β????????
??r1?????????????




t = 60? 2? 29??t = 91? 3? 31???????????????????????
?????????????????T1 = 87 (3? 27?), T2 = 98 (4? 7?) ????T3?
?????T3 = 121 (4? 30?), T3 = 128 (5? 7?) ? 2??????????????
T3 = 121?????????????
??????????????????????D, T1, T2, T3, ??? W1 +W2(=??
???????????????????), ??????????????????????
I(D), β0, r0, r1, r2, C, W1, W2????
5 ???????
5.1 ???????
????????(a) ??????????????(b) ?????????????? 1
????? [2]??????????? (c) ??????????? (500??????? 3
6
?, 0.6%) [3] ???????????????????????????????????





????????(a) ?????????????, (b) ????????????? (312
??????? 3?, 1%)[4] ??????2???????????????????????
(a), (b) ??????????????????????????C ? 65????????
????????????C ????????????????????????????








???? β0 I(D) r1 r2 C 1? 15???????????
?? 0.16 1.6× 10−7 0.91 0.97 23 2.24
?? 1 0.16 2.5× 10−7 0.91 0.97 65 2.2
?? 2 0.16 9× 10−8 0.91 0.96 23 0.79
??? 0.16 0.6× 10−7 0.91 0.97 23 0.54
???????????? 1??????????????????? 1(a),? 2, ?? 2
????? 3(a), ???????? 4(a) ????? 1,3,4?? β????? (?? (b))???











????????? C = 23?????????????????????
2. ?????????????????????? β0??? 0.16???????????









???? (???)? r0 = 0.67?????????????????????????
???????? 2???????????????????? r1, r2???????
????????????
























????????????????? I(t)??????R(t). ??? I(t)???????
????????????????????I(t) +R(t), I(t), R(t)?????????
1. ??
• ???????????????????4? 3?-28? (???????????
HP?????), 91?????? (8.8%) ( https://www.fnn.jp/articles/-/38276).
• ?????????????4?, ???? 147?? 7??????? 55?? 5?
????https://www.tokyo-np.co.jp/s/article/2020043090070748.html ,
https://www.fnn.jp/articles/-/38276?.
(????? 212?? 12??5.9% ???.[6])
• ?????????5? 1?, 2??????????????????????
??????????????? 500?? (??)???500?? 3???? [3].
• ???????????????????????. ?? 500?? 1-3? (????
?) (https://www.mhlw.go.jp/content/10900000/000630744.pdf,
https://www.chemicaldaily.co.jp/)
• ??????????????????????? PCR??????? (4? 6
?-12?: 0/97 (0%);4? 13?-19?: 5/67 (7.46%?; 4? 20?-26? ? 2/60 ?




? I, ????????R, ?????????? I+R ??????PCR? I????
?????
? 2: ???????
4/1 4/10 4/20 4/25 4/30
I+R 0.39% 0.61% 0.75% 0.78% 0.80%
R 0.07% 0.21% 0.50% 0.61% 0.69%









?????? 5? 1??????? (??? 0.9615%)
([4], NHK???? https://www3.nhk.or.jp/news/html/20200501/k10012414101000.html)
???????????????????????????????, C = 65???
???????????????????????????0.9?? 1.2%??????
????
? 3: ??????? 1
4/1 4/10 4/20 4/25 4/30
I+R 0.6% 0.9% 1.2% 1.2% 1.2%
R 0.1% 0.3% 0.8% 0.9% 1.0%





??? 0.4%????????????????????(????, 0?, 1??2??4




? 4: ??????? 2
4/1 4/10 4/20 4/25 4/30
I+R 0.22% 0.34% 0.41% 0.43% 0.44%
R 0.04% 0.12% 0.28% 0.34% 0.39%





4/1 4/10 4/20 4/25 4/30
I+R 0.15% 0.23% 0.28% 0.29% 0.30%
R 0.03% 0.08% 0.19% 0.23% 0.26%
I 0.12% 0.15% 0.09% 0.06% 0.04%
5.3 ?????????
????? 2????? 3??????? 2.4?????3??????????, 1??
???????4? 5?????????2020? 5? 17????, 0.32 ?????????
??????? t???β(t)× 15× S(t)???????????????S(t)????? 1
?????? β(t)× 15???????????????????????????????
β(t)? GW??? 5? 7??????????????????????????????





????????1????? 3? 26???? β(t) = β0 = 0.16???????????
β(t) = β0 = 0.16??????????????????????????????????
????????????????? 3? 26??????????????????????
3? 26??????? (3? 20,21,22?)??????????????????????
????????????1?????????????????????? β = 0.16??
?????????????????????????????????????????
?????????????????????????????????????????
?????????????? 6?????????????????????? 3? 26?
?????????????????????????????????????????
???? GW ??? β(t)?????????????
6.1 ???????







?????? 88%?????????????? 54??????? 36?????????




















???????????????? 2????????????? 1??? 100????
?????????????????????????????????????????
???????
1. ??????????????????? 5? 25?????6? 30?????? 2?
????????









(Case A)5? 25????????????????? β?????????3???, 6? 15
??? β?? 3? 26??????????, ??? 2????????????? (???
???)??????????????????????????????????????
??? 7?
(Case B) 5? 25???????????????????? β?????????????
? 6???, 7? 6??? β?? 3? 26??????????, ??? 2??????????
??? (??????)???????????????????????????????
?????????? 8?
(Case C)6? 30????????????????? β ?????????3????7?
21??? β?? 3? 26??????????, ??? 2????????????? (??
????)?????????????????????????????????????
?????????? 9?
(Case D) 6? 30???????????????????? β?????????6????




• (Case A)????5? 25??????????6? 15??? 7? 14??? (30??)
??3? 26????????????????????????????? 2????
???
• (Case B)????5? 25????????????7? 6??? 8? 6??? (32??)
??3? 26????????????????????????????? 2????
???
• (Case C)????6? 30??????????7? 21??? 9? 13??? (55??)
??3? 26????????????????????????????? 2????
???












? (Case D) ????????????????????????????????????
?????





















? 6: ?????????????2020? 5? 20???)????????? (?)
1? 31? 2? 28? 2? 29? 3? 27? 4? 8? 5? 25? 6? 30?







(1) 1-2???? (?????? 5? 25???????????????)?
5? 25?????????????????????????????? 2? 28????
??????????????????????????????????????? 1?
?? 3? 27???????6????????????, ??????2?????????
?????????? (1???????)+(2?????????)???????????
???????? 1-2???????????
(2) 2-3???? (6? 30???????????????):
6? 30???????????????????????????????? 1? 31?























????????? 15???????????????????????????D = 15
???????????????D = 10?D = 20??????????????????
????????????





???????????D = 15???????????????????????D = 15
?????????????D = 10?????????????????????????
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0 31 60 91 121 152 182 213 244 274 305 335 366
β
の
値
(b) βの値の推移
年初よりの日数（1月1日が1日目，目盛は各月末）
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